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IIL Epdtra^ of a Letter from Mr. Jo£ 
Mic. Derifle, RR. S. to John Machin, 
Seer. R. S. & Tr. Afir. Grejlj. "Dated 
Petersburg, ,^ Feb. 17 3 j, containing 
fe'veral Literary Communications con- 
cerning the Con/Iruciion of a Qiiick- 
j&lver Thermometer^ andhis Obferva- 
tions on the Eclipfesof JupiterV Satel- 
lites^ Annis 17 g \,and 17 1 1- Tranjlated 
from the French ^PhiL Henry Zoll- 
man, K R. S. 

IN order to have more fure Grounds for my Ex- 
periments of Natural Philofophy in this Country, 
-and that they might be compared with thofe of 
other Countries, I applied myfelf this Winter to the 
Conftrudion of Thermometers of Mercury^ regu- 
lated by the Expanfion of that Fluid proportionabJy 
to its bulk. This Expanfion is indeed not very 
perceptible, confidering that Dr. Halley in the Ex- 
periments made by him upon it above 40 Years 
ago, which are related in Numb. \^j, of the Thi^ 
lofofhlcal Tranfalftons ; found, that the faid Ex- 
panfion, by the Heat of boiling Water, Y>^as no more 
than 74 Part of the bulk of Merctiry^ the Experi- 
ment having been tried in the Months of February 
and Marchy when the Weather was cold enough, 
though it did not freeze, 
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M. Amontonsj a Member of the Academy of 
Sciences at Tarisj alfo relates in the Memoirs of 
that Academy of the Year 1704, that this Expanfioii 
of the Mercury, is but tit Part of its Bulk from the 
greateft Heat to the greateft Cold that is felt at 
Tar is. For my own part, I found in the great 
Cold, we had here this Winter on the if January 
laft in the Morning, that the Bulk of the Mercury 
was condenfed almoft ^o Part of the Extent it had in 
boiling Water. The Cold we had that Day, the 
Wind being at Eafl, was one of the fevereft that ever 
was felt here. I ^\2X\ give you a more txz(k Account 
of it hereafter, when I have compared my new 
Thermometers with thofe ordinary Ones I made ufe 
of for thefe four or five Years paft. My new Ther- 
mometers of Mercury I had made of a good large 
Size, and in fuch Manner that, having divided in 
each the whole Quantity of Mercury it contains 
into one hundred thoufand Parts ; and having 
mark'd the Extent of the bulk of that Mercury m 
boiling Water, I can at any time fee on theDivifions 
of thefe Thermometers, by how many Parts the 
Bulk of the Mercury is condenfed through the pre- 
fent Temperature of the Ain And though I have 
made four of thefe Thermometers, which differ ve- 
ry much as to their Size, and the Quantity oi Mer- 
cury they contain, yet they agree within a very 
few of thefe Parts^ As pure Mercury is of the 
fame Nature every where, nor is liable to any alte- 
ration from being enclofed in a Tube ; and as it is 
probable, that taking it equally purified, it will m 
difTerentCountriesbefubjecato the fame Expanfion, 
if expofcd to the fame Degree of Heat ; for this 
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Reafon I am perfiiaded thefe Thermometers may 
very well ferve to compare the Temperature of diffe- 
rent Countries ; the rather, as I found by Expe- 
rience, that thefe Thermometers may be rendered 
fit enough to mark fenfibiy the Increalc, or Diminu- 
tion of the Bulk of the Mercury^ within one or two 
Parts out of the 100,000 contained in the whole 
Bulk. This Sort of Thermometers has alio this 
advantage, that as they mark the proper Expanfion 
of the Mercury in each Temperature of Air, they 
may ferve to iliew every Moment the Correction 
that is to be made in the Height of the Mercury in 
jfimple Barometers 5 which will ferve for reducing 
them to the Height they would have in an equal 
Temperature of Air : And one might, for this End, 
chule and agree upon the Heat of boiling Water, as 
a jfixed Term, which, in all appearance, will be the 
fame all over the World. If the Royal Society 
iliould approve this new Gonftrudion of Thermome- 
ters, and fliould order fome of their Members to 
make the I'k^j we might hereafter be able exactly 
to compare the Temperature oi England with that 
of this Country, and other Places where the like 
Thermometers iliould be made* In order to reap 
this Advantage from my Experiments, 1 QazW com- 
municate to the Royal Society all the Obfervations 
I have made here for thefe four or five Years pail, 
on the Barometer and Thermometer, as foon as Ilhali 
have adapted them to the EfFcd which I jull: now 
faid that Heat and Cold produce upon the Mercury. 
I am informed^ that four or five Years ngo, the 
Royal Society {^:x)X to M. Abraham Vater at IVtt- 
tenkergy large Ihermomcters of Spirit of Wiae, 
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made and regulated by an Inftrument-Maker of the 
Royal Society, in order to compare the Obferva- 
tions to be made in Germany, by the Means of 
thole Thermometers, with the Oblervations made 
in England by the hke Thermometers, the one be- 
ing regulated by the others. M. WeidleT:, Profeffor 
of Marhematicks at Wittenberg^ mentions in the 
Account which he gave of his Meteorological Ob- 
fervations for the Year 1729, that he hasfurniflied 
himfelf with one, which he intends to make ufe of 
hereafter for his Meteorological Oblervations. He 
alfo lays, that the Obfervers of the Royal Society 
of Berlin:, make ule of a like Thermometer ; and I 
have myfelf received from thence, Obfervati- 
ons on the Heights of the Thermometer of Spirit 
of Wine, made probably with that Inftrumxnt, for 
the whole Year 1729, and for the firll three Months 
of 1 73 1 . Thofe Oblervations are engraved on Cop- 
per Plates, where the Heights of the Spirit of Wine 
are exprefled in Parts of the French^ Englijh^ and 
Rhinland Yoot. If the Royal Society approve of 
this Sort of Thermometers, and are defirous I 
Hiould compare themwithmine ; if they alfo defire 
that Meteorological Obfervationswith thofe Ther- 
mometers of Spirit of Wine fliould be made in 
Rn£ia^ I beg you would fend me feveral of them ; 
burthen I beg that thole you fend me, be well 
regulated, and exadly compared with thofe the Ob- 
fervers ofthe Royal Society make ule of; fuppofing 
that fome Perfon or other of their Body is ap- 
pointed to keep Journals of thefe Obfervations. I 
Ihalllendin exchange to the Royal Society, if they 
defire it, fome Thermometers oi Mercury regulated 
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by and compared with the four large ones which 1 
made here. 

It was a great Pleafure to me^ to fee by N^ 419. 
of the Thilofophical Tr mi factions^ that Mr. James 
Hodgfon has been at the Pains to calculate the £• 
clipfes of the four Satellites of Jtipker^ which were 
to happen in the Year 173^. It was to be wiilied 
he would continue to do fo for the Years following ; 
but I would advife him, to do it a long whilt 
beforehand, that People in Foreign Countries might 
have Time to be informed of it. He fays, he has 
madeule ofTablesof the SateUites, which have not 
been correded thefe jro Years. * Probably he means 
the Tables of M. CaJJitii^ publidied at the Royal 
Printing-Houfc at Taris^ in i(i5:-3> at the End of 
the Obfervations of the Gentlemen of the Academy 
made in feveral Voyages. However, the late 
M. Caffinl^ has from Time to Time made divers 
Correftions to thofc Tables^ though they never were 
made publick. M. Maraldi has alfo much worked 
at it after the Death of M. Cafjlm, and has commu- 
nicated to me his Corredions, on which I have 
taken Pains to calculate new Tables ; but hav* 
ing in the Year 1724, received of Dr. Hailey a 
Copy of his Aftronomical Tables, among which, 
are thofc of the four Satcllircs of Jfipiter by 
Mr. Bradley, I judged there could not be any better, 
till fome Method Ihali be found and explained 
geometrically to deduce from the Laws of Gra- 
vity, the Effed of the mutual Attradion of thef< 
Satellites on one another, and with relation to Ju 
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ptter : But as I could not hope this could be done 
io foon, I took tlie Pains again to calculate new 
Tables upon thofe of Mr. Bradley^ by reducing 
the Tables of the fear SateUites into the fame Form 
with thole Mr, Tound has made of the firft Satel- 
lite only. Thele Tables being thus made eafy, I 
have ufed them hitherto for comparing Obfervati- 
ons ; and my Brother has taken the Pains, fince the 
drawing up thofe Tables, in thefaid Manner^ to 
calculate a Year beforehand all the Eclipfes of the 
four Satellites. I commonly lent thofe Calculations 
to my Correfpondents, to prepare them for Obfer* 
vations, and fome Years of thofe Ephemerides have 
been publiflied in the little Gazette of Literature 
of Leipzig^ printed in High Dutch. My Brother 
lately prolonged thefe Calculations to the Month 
of January^ Jt 7 3 7- 

Herewith follow the laft Obfervations on the Sa- 
tellites of Jupiter^ which were made at Teterf- 
burg^ fmce thofe inferted in the 3d Volume of the 
Memoirs of the Academy of Tetersburgy to the 
prefent Time. 
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Immerfion of the Firft 
Satellite difficultly ob- 
ferved with a reflecting 
Telefcope of 5 Foot. 
The true Time was 
found only by means 
of two Clocks. 

Immerfion of the Second 
by theRefled:er,doubt- 
ful to a few Seconds. 
Jupiter not being 
well defined nor fuffi- 
cientlyhigh. The true 
Time adjufted by two 
Clocks. 

Immerfion of the Fourth 
by the Re flecker. The 
Sky not very ferene, 
and the true Time 
adjuftcd only by two 
Clocks. 

The other SateUites dif^ 
appearing by the Day- 
Light, the Fourth was 
not yet come out of 
the Shadow. Tele* 
fcope the fame. 
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True Ttm^' 

3h2^j'34"|The Firft Satellite, juft 

entriog the Shadow, 
was yet vifible when 
a Mift covered Jupi- 
ter. 
13 x6 i^\Jupter beifig uncover- 
ed the Firft Satellite 
did not now appear 
throughthe Refledring 
Telelcope. The true 
Time was adjufted 
only by two Clocks. 
8 2^ zojlmmerfion of the Third 

by the Refle(3:ing Te- 
lefcope. The Wind 
was fome what trouble- 
fome, the true Time 
was adjufted by two 
Clocks. 
Emerfion of the Firft by 
the Refleding Te- 
lefcope. Doubtful to 
a few Seconds, by rea- 
fon of the nearnefs of 
the Satellite to Jup- 
ter. 
13 •! 7 ^^ 30 1 Immediately after Sun- 

fet, Jupiter becoming 
vifible to the Eye, the 
Third Satellite appear- 
ed to be out of the Sha* 
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do w, and entirely cleat 
by the Reflcding Tc* 
lefcope. 

II 6 ja^Emerfion of the Third 

Satellite, by the Re- 
flecSting Telelcope. 
The Sky Serene. 
The Third Satellite had 
been come out of the 
Shadow perhaps for 
feveral Minutes j for 
the other Satellites did 
not appear better than 
this which was feerx 
with theRefledingTe* 
lefcope through the 
Mifl, Jupiter being 
low, and the Cre^uf^ 
culum ftrong. 
I a SS H EmerfionoftheFirftby 

the Rcfleding Tele- 
fcope. Sky Serene. 
Obfervation certain. 
Emerfion of the Firft by 
a Telefcope of 13 
Foot. Cloudy. 
4 30'lnimerrion oftheiftby 
aTelefcope of 13 Foot. 
A aood Obfervation* 
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